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PREFACE

'Tuis book contains the substance of
a series of lectures which the writer
has delivered in many different
patts of the country and to widely
varied audiences —from schools
to large public gatherings. The
grouping of the subjects is indicated
in the table of contents, where the
titles of the lectures have been
retained for the convenience of
those who have heard them, and
if there appeats to be some over-
lapping in this arrangement there is an avoidance
of duplication.

On many occasions at the conclusion of the
lectures I have been asked if they were available
in printed form, or if certain sections, such as the
“ Life History of the Salmon ” or the story of the
eels, were procurable in pamphlet form, and this
volume is the response to these requests. It is
hoped that these simple talks will be the means of
stimulating interest in, and the desire for greatet
viu
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knowledge of, some of the living creatures that
inhabit the greatest of all haunts of life.

My thanks are due to many friends for valuable
assistance, and especially to Mr. H. H. Goodchild,
who drew or photographed most of the illustrations,
and whose skill in that direction is obvious. The
drawings were made from actual specimens, and are
free from artificial embellishments and unnatural

poses.
W. A. HUNTER.

BIRMINGHAM, 1931.
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FOREWORD

By PROFESSOR J. W. CARR, M.A, F.LS.,, F.G.S.

Emeritus Professor of Biology in University College and Director of
Wollaton Hall Natural History Museam, Nottingham

Books dealing with the characters, habits, and life
histories of British and other fishes are innumerable,
but there is, nevertheless, a great deal of out-of-the-
way knowledge of the highest interest alike to the
naturalist and to the “ man in the street > which is
not readily accessible. For this reason Mr. Hunter’s
fascinating little book is very welcome. It is full
of curious information about fishes and fishing :
the nest-building achievements of the stickleback
and other species ; the wonderful homing instinct
of the salmon; the extraordinary and romantic
life history of the eel ; how to tell the age of a fish ;
the problems of deep-sea life ; the harvest of the sea
and the various ways in which it is gathered in—
all these and many other matters are dealt with
in a lucid and entertaining way. Many besides
myself who have listened to Mr. Hunter’s delightful
lectures—and still more who have not enjoyed that
privilege—will be glad to have them in so con-
venient and readable a form. Numerous woodcuts
and full-page plates add to the value of the work,
which should have a wide circulation.

NOTTINGHAM,

Mareh, 1931.
XV






THE ROMANCE OF FISH LIFE

CHAPTER 1
PERSONALITY UNDER WATER

WHaEN we remember that more than half of the
earth’s surface is covered by water we need not be
surprised at the statement that there is greater variety
as well as greater extent of animal life under water
than there is on land. That being so, there must be,
as of course there is, much in the character and
habits of land animals, with which we are familiar,
that can be found duplicated in the sea; indeed, thete
is scarcely any kind of profession or occupation
followed by man himself that we could not find in
greater or lesser degree followed by animals under
water.

Engineers? Compare the greatest feats of human
engineering work of ancient or modern times with
the great coral reefs made by one of the
humblest of sea animals, the coral polyp. Reefs
like the great Australian Barrier, for instance, that
stretches for a thousand miles, and behind which
great harbours have been built, great fleets found
shelter, a nation’s sea-borne commerce made safe
and secure.

1



2 THE ROMANCE OF FISH LIFE

Travellers? 'The common eel starts out on a three
years® journey as soon as it is born, and without
compass or even a ““star to guide” finds its way
across thousands of miles of ocean to fresh water,
where it may grow to maturity. When the call of
maturity comes, the eels reverse their direction and
find their way back to their home in the southern
seas.

Surgeons 2 'The common shore crab, liable to ac-
cident in stormy weather, can amputate its crushed
limb and grow another: the sea cucumber, when it
cannot get rid of serious indigestion, gets rid of its
stomach and grows a new one! The Amaba has
an infallible remedy for obesity |

Electricians? Some of the rays and eels can
produce powerful electric discharges from their
bodies. This converting of potential energy into
moving force is unknown among animals much
higher in the scale of life.

Sanitary Officers ? 'The American army authori-
ties during the Great War called to their aid a small
minnow in their fight with the malaria mosquito,
and many a mosquito traitor was captured and
killed by these little fish whose name is a Spanish
word meaning “ of little account.”

Soldiers 2 'The herring schools are marshalled
in the recruiting grounds, and their migrations
ordered, by commanders of such legions as “ Czsar
never knew.” The marshalling and controlling of
the herring shoals is on a scale that baffles the
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imagination and has so far defeated all our attempts
at explanation or even understanding.

And then there are cardinal-fish, monk-fish,
angel-fish, devil-fish, dog-fish, cat-fish, sea-mouse,
sea-cow, sea-lion, sea-horse, and so on, for the
examples could be greatly extended; but let us
approach the subject with becoming humility and
learn what we can of the lives and habits of some of
the inhabitants of the water-world.

A fish has been described as a slippery animal that
lives in water, and that leaves room for infinite
variety in shape, size, colour, habits and peculiarities.
Some are gregarious, some solitaty ; some plebeian,
some aristocratic ; some independent, some fond of
frequenting the society of others larger or stronger
than themselves for the sake of benefits to be received
(a trait not unknown on land!). Some are faithful
to their kind, some eat their own relatives ; some
are dainty, some will swallow anything ; the variety
is infinite.

One can trace human-like qualities in many of
the fish, and probably that accounts for some of their
names. Some are wise and some foolish, some care
for their offspring and many neglect it, some are
cultivated and others are mannerless, some proud
and some humble, some loving and some un-
lovable, some courageous and some fearful.

Congestion, especially in shallower waters, in-
evitably leads to jealousy, competition, struggle,
cunning. The stronger eat the weaker, the larger
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destroy the smaller, the swifter steal from the
slower. Nature provides for the masses, not for
the individual; the eggs of most fishes form in-
gredients in the sea-soup which nourishes all animal
life in the sea.

Far back in human history man regarded the
lower animals as morally and intellectually his
equals, a belief that gave rise to countless legends,
fables and superstitions.

But with the advance of civilisation these lower
animals became despised and were denied all con-
sciousness or finer feelings.

This error is now in process of correction, and no
one will deny that some animals have senses of which
we know little or nothing—a sense of locality, for
instance, that is as wonderful as it is inexplicable.

Tue StiCKLEBACK, NEST BUILDER AND FArrHFUL
PARenT (PLATE I)

The ¢ tiddler ” of our London watets, but called
in other localities “ prickle fish,” * sharplins,”
“ barnstacles,” and ‘ bandies,” is one of the com-
monest and most widely distributed of British fishes,
and is equally at home in fresh or in salt water.
His full name is the three-spined stickleback (Gas#ro-
steus aculeatus), and he has lesser-known relatives
with greater numbers of spines. The stickleback
is one of the few fishes that exercise parental care
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ovet their young, and one of the most skilful of the
nest builders.

In spring the male assumes the task of nest build-
ing, and having found a suitable site, has often to
defend it against rivals with all the pugnacity he
possesses, and that is a good deal for his size.
Collecting the necessary material in the form of
weed debris, etc., he forms with the aid of a gummy
secretion a sort of sugar-loaf-shaped nest, open at
one end, closed at the other, smooth inside and
rough on the outside, just like a bird’s nest. That
takes many days, and the work is rendered all the
more arduous by the absence of any assistance from
a mate and by the presence of jealous rivals. All
this time, too, he is improving his own appearance,
with the result that when the home is completed he
is very gaily attired and ready to entice a mate to
come and share it. His breast is now bright scarlet,
his back olive green, and his spines shiny and sharp.
If his efforts to entice a mate by peaceable means are
unavailing, that is where the spikes come in useful,
for a dig from them, or a nip from his sharp teeth,
will serve when persuasion fails! When at last
he succeeds in getting his mate to the nest, he may
have difficulty in inducing her to enter, and will
himself go in and out time after time, in order to
assure her that there is no danger. When once she
is inside he remains on guard, reminding her by
taps on her tail with his under jaw that it is eggs he
wants. The female stickleback seems to avoid
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meeting her lord and master again, and pushes her
way through the hitherto closed end of the nest to
freedom. The male remains by the nest, keeping
up for long spells a fanning motion with his large
pectoral fins at the entrance of the nest; and this
keeps a stream of fresh aerated water running
through the nest, so that the embryos and the fry
when hatched may receive the oxygen required for
life and growth. For some days, and until they are
able to look after themselves, the father remains in
close attendance on his numerous family, but they
soon scatter and father’s life’s work is accomplished.
When newly hatched the stickleback is just about
1 inch long and a very beautiful little creature; it
grows rapidly to maturity, feeding on microscopi-
cally small animals and plant cells in the water,
darting hither and thither in search of its food, which
is too small for the human eye to detect. Soon it
needs something more substantial, and small worms
or insects are not despised.

MArINE NEst BUILDERS

The Ballan wrasse (Plate I) makes a nest of sea-
weed wedged into a crevice in the rocks between
tide levels. The eggs adhere lightly to the sea-weed,
and the young when hatched are well advanced, the
yolk sac being nearly absorbed.

The wrasses are for the most part tropical fish,
but some of them range into temperate zones ; they
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are of little value commercially, having too many
bones to be suitable for human food, but they give
sport to the rod-and-line fisherman, and ate appre-
ciated by the longshoreman as bait for lobster pots.
They are often very brightly coloured, and the sexes
are so distinct that they have often been considered
separate species.

Both the male and female take part in constructing
the nest and in guarding the newly hatched young,
which are coloured green and olive, shading to
yellow underneath.

The food of the wrasses consists mostly of small
crustaceans and molluscs, so the fish have been
provided with powerful teeth in mouth and throat
accordingly.

The fins are worth noting : the dorsal long, with
stiff spiny rays in front and soft branched rays
behind. The anal fin also has stiff spines in front.

TueE LUMPSUCKER

Although he does not provide a nest and is not
favoured with good looks, being one of the ugliest
of all fishes, the quaint lumpsucker is also a devoted
patent. Perhaps the ugliness is a defence against
his enemies, for the rough, warty skin is certainly
not tempting in appearance. In course of develop-
ment the hind (pelvic) fins have been moved for-
ward and turned into a strong sucker, by means
of which the fish can hold on to a rock or stone
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whilst paddling vigorously with its tail; this habit
is probably the origin of the Scottish name for the
fish—i.e., cock-paidle or paddle-cock.

The lumpsucker lays a big bunch of reddish eggs
in a corner of a rock pool on the shore, and over
this mass the father mounts guard, driving away
intruders, aerating the eggs and brushing off foreign
matter with his * paddling.”

@@ @

Coew o

The Lumpsucker.

So intent on this duty is the lumpsucker that he
is said to neglect his own food during the period,
several weeks, of incubation.

A case is quoted by McIntosh where a lump-
sucker had attached the eggs to a stone just above
low-water mark ; the stone, however, was partially
covered at low tide, as it was situated in a run of
water. At every low tide the body of the fish was
only partially covered, and its gills were half out of
water : the hot June sun made the fish very un-
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comfortable, and though he was panting he never
deserted the eggs.

To test the strength of this parental instinct the
fish was removed a couple of yards, but at once
wriggled back to its original position with its snout
almost touching the stone to which the eggs were
attached.

Parental care of their young is not common
among fishes, however, but, when exercised, some
of the methods are interesting.

THE Sea-HORSES

The sea-horses, that look so much like knights
in a set of chessmen, but are true fish, are widely
disttibuted, especially where the marine vegetation
grows thickly. The sea-horses cling to bits of
grass or weeds by their prehensile tails, and fre-
quently swim about in pairs, linked together by their
tails. The eggs are placed by the male in a brood
pouch which he wears in front, slightly below the
dorsal fin, and when they hatch the commotion
inside the pouch causes a rapid contraction of the
body in that region; this movement opens the
pouch so that the young can escape, when they
immediately begin to swim about by means of theit
rapidly vibrating dorsal fins. The young, when
first free, are only about } inch long, but are per-
fectly formed ; their food consists of small living
animals such as daphnia, cyclops, the larve of water
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insects, and any living creatures that are small
enough to pass the narrow mouth opening of the
little fish. In the same family as the sea-horses,
equally cutious in appearance and with somewhat
similar habits, is the pipe-fish, whose brood pouch
is near the tail and causes him to seem as badly
balanced lengthwise as the flat fishes are sideways.
Some of the pipe-fishes are very similar in shape and
colour to stems of sea-weed, and they have the
faculty of adapting their colouring to their surround-
ings so closely as to render themselves almost
indistinguishable from the weeds.

There is a little Indian fish, highly coloured and
bearing the high-sounding name of Trichogaster
lalins, which makes a very curious nest of plant
fragments and air bubbles. After collecting the
leaves, etc., on the sutface of the water into a small
heap, the fish takes in a mouthful of air at the surface
and blows it out underneath the nest in small saliva-
covered bubbles which are accumulated until the
whole rises about § inch above the surface of the
water ; from the edge of the bubble heap plant shreds
hang downwards to form a fringe or rim round the
airy nest.

The eggs are laid under the nest and float up into
it, the male fish in the meantime remaining on guard
to make any necessaty repairs to the nest and to
replace any eggs that may fall down. In the high
temperatures generally prevailing where this fish
lives, the period of incubation is short, and fre-
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quently the eggs will hatch in twenty-four houts.
During the first few days the male protects the young,
but allows the nest to disintegrate.

Some of our common shote fishes, such as the
blennies and the gobies, take pains to fix their eggs
to the insides of empty shells, and the under-sides
of stones or ledges and similar places, by covering
the eggs all over with a sticky secretion which soon
hardens and forms a secure fastening. These little
fish, which inhabit rock pools and shallow water,
often display considerable care for their young in
guarding the nesting places and the eggs at the risk
of their own lives.

The mouth breeder (Paratilapia multicolor) takes
care of its eggs and young in a peculiar manner, and
it is probably the most interesting of all aquarium
fish. It is a native of Egypt and may still be found
in small ditches about Alexandria. The eggs are
first laid in a narrow trench made in the sand where
they are fertilized ; the female then takes the eggs
into her mouth and carries them there for a period
of about fourteen days until they hatch. When
they burst their protecting shells the young leave
their peculiar shelter and swim about freely, return-
ing to it on any sign of danger, the mother being
always at hand ready to receive them into safe
keeping again. During all this time the mother fish
has taken no food and is in consequence very hungry ;
in such circumstances accidents w7/ happen, and a
tiny bright object darting about within reach may be
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too great a temptation, for the mother can’t stop
to make sure that it isn’t one of her own children ;
so it is better to remove both father and mother
from the aquarium as soon as the little ones are able
to swim freely.

Vivirarous Fisu

Some, but not many, of the bony fishes are vivi-
parous (the young being carried in the mother until
they are capable of feeding and protecting them-
selves). A little fish of the southern States of
America has within the last twenty years or so
forced itself into the public gaze, and has come to
be recognised as an old but newly appreciated agent
for public health. This little fish is called Gambusia,
from the Spanish, and meaning “of no account,”
and was only used as a bait for perch, etc. In their
investigations into the “ environmental associations
of the immature malaria mosquitoes, scientists found
that where the mosquitoes abounded there also were
to be seen numbers of this gambusia ; and it seemed
strange that this little fish, with undershot jaw for
surface feeding, should allow such a handy and
attractive morsel of food to remain alive or in such
numbers that the adult winged insect could ever
result. However, the long warfare between these
aquatic neighbours had taught the mosquito children
that their lives depended upon their ability to lie
alongside, under or upon a bit of floating leaf, weed
or debzis, and thus the destruction of the mosquito
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by the fish had been countetbalanced by natural
protection. Experiments proved that the minnow
could be utilised as a mosquito control agent by
modifying the conditions against the insect and in
favour of the fish in several ways, such as cutting the
protecting weeds, removing floating material, pro-
viding additional sandy shallow martgins, etc., and
so the little fish has come into its own as an active
agent for public health. Its services were utilised
during the war, and doubtless many a malaria
mosquito traitor was taken prisoner by these active
sentries and many an American soldier’s life saved
thereby.

THE SEA-GAR AND THE PIpE-Fisu (PratE II)

The oddly shaped gar-fish, like most of its tribe,
which includes the pike, has generally been looked
upon as vermin to be exterminated in any and
every possible way, but has now also come to be
recognised as of value to mankind in an indirect
way. It appears that the posterity of a certain
mussel, one of the most valuable of the many species
of American fresh-water clams, depends on the des-
pised gar-fish. This mollusc, the yellow sand shell
from which pearl buttons and knife handles, etc.,
are made, cannot propagate itself without the gar,
which nurses the baby shells as parasites until they
can take up their independent existence on the
bottom in competition with the other animals there.
Our fresh-water mussels make use of minnows in
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a similar manner, in order to give its young a safe
resting place until the shells develop sufficiently.
The eggs of the gar-fish are deposited in shallow
water, and are attached by long adhesive filaments
to each other and to sea-weed and other objects ;
after an incubation period of about five weeks
larva about % inch long are liberated and are well
developed, the lower jaw being already prominent.
The young remain in shallow water during the first
summer, and the lower jaw continues to lengthen
until the fish are about 2 inches long, when the upper
jaw begins to grow forwards.

PixeE (THE WATER WOLF)

Esox lucius is a2 member of a large family, which
includes the pipe-fishes, and has a wide distribution
over Europe as well as over North America.

From the angler’s point of view the pike is the
biggest, most important, and most widely distrib-
uted of all the so-called “ coatse” fish. That
term is not a happy one, but it marks a well-recog-
nised division between the  game” fish, such as
the trout and salmon, etc., and the general fresh-
water fish, such as the roach, bream, chub, pike, etc.

Pike may be found anywhere : in the still waters
of reservoirs, ponds and lakes, and in the running
waters of rivers, streams and canals ; indeed, there
are few districts in the British Isles where pike are
not to be found.

The pike is a tyrant and knows only the laws of
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might. Its food, broadly speaking, is anything
that is alive and small enough to be swallowed or
bitten into, even its own descendants. When fish
cannot be obtained, or when a change of diet is
preferred, pike will eat young ducks and other
water-fowl, water-voles and any warm-blooded
animals that frequent its territory. In the spring,
when frogs are spawning, pike search for them,
and no doubt tadpoles, newts, shrimps and other
water creatures will be eaten by these, the most
predacious of all British fresh-water fishes.

The age and size which pike attain is a matter of
uncertainty, but in these islands a 20-pounder is
a big fish. So much depends, however, on the
amount and quality of the food available, for,
although the 20-pounder is rather uncommon, and
when caught may be fifteen years old or even more,
I have seen pike of that weight that were not more
than ten years old. In such favourable citcum-
stances where there is an abundance of food and
where the smaller fish when caught are put back to
live and fight another day, they get the chance of
growing big and heavy before they are very old.
Quite recently pike of 23 pounds and 32 pounds
have been taken in the Midlands.

Most waters, however, are too much fished and
the smaller specimens are usually killed, so that few
sutvive to the worth-while-being-stuffed stage.

Pike spawn in the spring, towards the end of
February and in March, but under certain con-
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ditions the spawning may be delayed until April.
They are essentially winter fish and in best condition
during the winter months.

The young pike are striped with yellow bars
which show up vividly against the deep green of the
back and sides, but these yellow stripes match very
closely the reeds and rushes in the water, and the
fish, keeping for safety in reedy patches, are quite
inconspicuous. ‘This enables them to stalk their
prey, resting almost motionless until the flash of
a moving roach or dace reveals its presence, when
a quick movement of the pike’s powerful tail will
bring it within snapping distance of its victim.

Gaining courage as they grow, the fish venture
more often into clearer water, and the bars get
broken up into yellow spots, seemingly in imitation
of the stones on the bottom. Adult pike ate
generously spotted all over their back and sides,
but for them no camouflage is necessary; they lord
it over all the inhabitants of their neighbourhood
and their sway is ruthless: It is no wonder that the
killing of a pike is never mourned or regretted,
especially in streams or lakes where there are trout
and grayling. I have assisted in netting pike out
of a trout stream, and on dissecting some of the
victims found partly digested trout in their stomachs :
normal food to the pike, but too costly from the
fisherman’s point of view.

Their teeth are numerous apd very sharp, not
rigid, but bending freely backwards to admit easy
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passage to a seized object, returning quickly to the
upright position again to prevent its escape. A
scar on my left thumb bears witness to an incautious

handling of a supposedly dead pike many years
ago.

SkateEs aAND Dog-Fisa (Prate III)

These ate cartilaginous as distinguished from
bony fishes, and are flattened from back to front
instead of from side to side, as in the case of plaice
and most “ flat *’ fish.

The empty egg-cases of the skate, or ray, are
familiar finds on the sea-shote, and are often called
“ mermaids’ purses > on account of their shape and
leathery nature. The eggs in their cases are laid
in deep water and often buried in the sand with
two of the tendrils, which extend from the cornets
of the rectangular case, sticking out into the water.
Through these tendrils the supply of water is drawn
in for breathing purposes. The eggs of the dog-fish
are similar in shape, but the corner tendrils are much
longer and wind around, or ate wound around by
the mother fish, sea-weed or rocky projections in
order that they shall be secure during the long period
of incubation, which is often from two to three
months. If the eggs were not so secured they would
be liable to destruction by being washed on the
shore or against rocks by the waves.

In one of the marine laboratories a dog-fish was
observed in the process of securing her egg to a

2
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waste pipe running through the tank ; she took the
ends of the long tendrils in her mouth and swam
round and round the pipe until the fastening was
quite secure.

When the young fish emerge from the eggs they
are well advanced in development, and have little
of the egg-sac left, being able almost at once to
begin food-hunting for themselves. Like nearly all
the bottom feederts, they ate white on the under-side
but coloured on the back to match their surround-
ings and render them as inconspicuous as possible
to their many enemies.

Photographed along with the dog-fish on Plate III
is the cat-fish, which has a number of sensitive bar-
bules or ““ whiskers ” round the jaws ; these barbules
have a tactile function, and the fish can feel its food
as well as see it. Cat-fish are commonly taken in
the trawls and are good eating, though one might
not like the dish so well if it were plainly described
as cat-fish | In this respect both the cat-fish and the
dog-fish suffer unmerited depreciation, for the flesh
of both is nutritious as well as palatable.

Whether the cat-fish gets its name from the
“ whiskers,” or from the noise like spitting which
it is said to make when caught, I do not know ;
probably the hissing noise is caused by the rush of
air and water through the gill covers.

The sea-mouse is not a fish, nor yet 2 mouse, but
it resembles the latter, and so gets a place next the
cat. The sea-mouse belongs to the more lowly
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worm family, and lives in the mud at the bottom.
The body is coveted with short soft fur, and there
are also longer and stiff bristles which, when clean,
shine with colour and iridescence. It is a favourite
food of the cod, which has one very efficient barbule,
or tactile organ, under its lower jaw, and with
which it searches for dainties such as the sea-mouse. .

PercH AND OtHER Prickry Fisu (Prate IV)

The common fresh-water perch is a very handsome
fish with boldly marked green bars and bright red
fins, but it is not nearly so conspicuous in the water
as out of it, for amongst the reeds and water-weeds
where perch delight to hunt for food the colouring
merges with the surroundings so well and the
markings are blurred so that it is often difficult to
follow the fish’s movements.

My eatliest recollections of live fish and birds
connect the perch and the bullfinch. Near my
home in Perthshire thete was an old disused quarry
hole, a rather dangerous place for youngsters, where
there were plenty of small perch to be caught with
carefully selected worms.

As there was no stream near and the quarry hole
was isolated from any other water it puzzled me how
the fish could originally have got there ; probably
the spawn had been carried by visiting ducks or
other water-fowl. The perch lays a large number
of small eggs attached to each other by a gummy
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substance, and extending in long strings of tiny
amber beadlets. These strings festoon on the roots
of trees or bushes in the water and are much sought
after by many water-birds.

On these summer days we made the acquaintance
of several pairs of bullfinches which nested in the
bushes among the rocks on the side of the quarty,
and we were much taken by their tuneful, but quite
unprintable, “ choo, choo ” (I can whistle it now, but
can’t find a letter rendering—there was a “th” in
the “choo” somewhere!) of the birds. We set
ourselves assiduously to learn this double note, and
when quite proficient announced it as our new call
for special friends, feeling very proud of having hit
on something so difficult to copy.

The skin of the perch feels rough to the finger,
and the roughness under a magnifying glass is seen
to be a multitude of minute needle-points sticking
up at right angles to the scale.

It is worth noting, at this first mention of scales,
that only a small portion of each is exposed on the
fish ; the remaining, and larger, portion of each
scale being tucked away under others like tiles on
a house roof.

The colouring matter in the skin reacts very
quickly to nervous impulse, generally, but not
always, conveyed through the eye. In moments of
pleasure or content, when the worms have no barbed
hooks in them, the colour globules expand and
spread, star-wise or blob-like, so that the colour
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is dense and brilliant (blushing with pleasure);
under shock or fear the nerve impulse causes these
cells to contract into their smallest space and the
resulting effect is paleness.

The young perch congregate into shoals in the
autumn of the first year and appear to become
mature about the third year. They have occasion-
ally been observed to descend to brackish water,
but are normally fresh-water fish.

A near relative, the bass (Labrax lupus), is common
on our southern shores, and occasionally ventures
into the North Sea. The eggs have the usual
pelagic character, but in brackish water they sink,
and probably the bass, like the grey mullet, spawns
in estuaries or in fresh water. The young grow
rapidly and migrate out to sea for winter, returning
shorewards in large numbers in the spring and
entering bays, harbours and estuaries. The young
are gregarious and can be encountered in large
numbers at certain times and tides.

Feeding near the surface on any small fry that are
available, these shoal bass can be caught readily
on any small “ fly ” or lure that resembles their food.
I have frequently amused myself by throwing in
matches, cigarette ends, small pieces of white paper
rolled up, and similar objects, and seeing the bass
rush greedily at the bait and very promptly reject it.

Later the bass prefer a diet of sand eels or prawns,
and while still keeping in shoals they are much
more wary and very easily frightened away into
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deeper water. Like many other fishes, the older
bass become independent and are only occasionally
encountered close inshore. They must be tempted
by something substantial and tasty, drawn to the
feast by the smell of its preparation. I have seen it
happen in Cornwall : a bucketful of pilchard scraps
was buried at low tide in the sand, and as the tide
rose the pungent oil oozed up through the sand and
was carried out by receding waves. A cunningly
baited half pilchard, secured to fine but strong
tackle, was offered to the fish that had followed up
the scent, and a fine 11-pound bass was the reward.

An unpleasantly prickly fish is the weever
(Plate 1V), whose dorsal fins are provided with
poison glands in their front rays, and the smaller
species, particularly, which is common inshore is
known as the stinger or sting fish. Fishermen treat
these little fish with respect, for they can use their
poisoned spines with drastic effect and apparent
intention. Effects of the sting vary with the
individual, from a painful local swelling to a badly
swollen whole arm or even wotse. As the young
fish as well as the adults frequently bury themselves
in the sand they are at times a menace to bathers
and may cause serious injury. A redeeming feature
in the weevers is that when cooked their flesh is
delicious, and when last on a trawler in the North
Sea I noticed that instead of being thrown away
with the offal the weevers were laid aside by the
men for their own use. The steward showed me
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how they were prepared, with great respect for the
poisonous spines, and later in the day I enjoyed
fillets of weever that were better than sole to my
thinking.

Closely allied to the weevers is the dragonet,
which, especially the male, is distinguished by the
extra long front ray of the dorsal fin. The male

The Dragonet

is considerably larger than the female and much
more brilliantly coloured, especially at breeding
time. After his successful wooing, however, the
colours fade, having apparently served their pur-
pose! Among under-water personalities the male
dragonet must be called a flirt; the female of the
species is much less gaily adorned and much more
modest in habit.
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GREY MULLET;: ONE OF THE SEA ARISTOCRATS

Several species of grey mullet inhabit British
waters, but the two most frequently seen are the
thin-lipped (Mugi/ capito) and the thick-lipped
(Mugil chelo). Both species are found all along the
eastern shores of the Atlantic, though very seldom
as far north as Norway ; they are common in the
Mediterranean and ascend the Nile and the fresh-
water lakes of Tunis. Very few have been recorded
in the North Sea net fishings, because the mullet
is a coastal and estuarine fish, feeding on animal
life which is only found in shallow water.

Very little appears to be known about the breeding
habits of this fish, but it prefers quiet bays with
fresh water running into them, and probably spawns
in brackish or even fresh water. The eggs are said
to be pelagic in structure, and while they would
float in sea water, as nearly all sea-fishes” eggs do
(those of the herring being a notable exception),
they would sink to, or near to, the bottom in brackish
or fresh water; this probably accounts for the
absence of any record of mullet eggs being taken in
the plankton nets.

Mullet have no front teeth, but the skin of the
palate and tongue is covered with small tubercles
and small teeth ; the opening to the gullet is ob-
structed by thick fleshy swellings, which seem fitted
for the rubbing of food in passing into the gullet ;
the stomach in its turn has a muscular structure
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similar to the gizzard of birds. The mullet,
therefore, has a very efficient system of mastication
which alone would place it well up in the fishy
social scale—much higher, say, than the vulgar
codfish, which swallows crabs whole.

The principal food of the mullet consists of very
small crustaceans, which it separates out of the
mud, as well as small periwinkles and other uni-
valves that are found on the eel grass and other
marine plants. Just before the war an extensive
experiment in the hatching and rearing of lobsters
was carried out, and the fishery staff engaged on
it had exceptional opportunities of observing the
movements and habits of large numbers of grey
mullet in the Beaulieu River in Hampshire. The
mullet were frequently seen browsing on the
colonies of hydroids which covered some of the old
timbers, and possibly also obtaining the minute
creatures living among the hydroids. When brows-
ing on these growths the mullet swam completely
on their sides, and as they were only a few inches
below the surface their silvery sides brilliantly
reflected the sunlight and faded away again into
dark shadows as the fish resumed their normal
position. My friend could not, however, induce
any of the fish to take a bait, not even a newly
hatched lobster, which is a dainty even for a fishy
epicure.

The fry of the mullet are considered to be very
destructive on oyster beds during the oyster ‘‘ sick ™
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season, the free-swimming spat being ideal food for
the little fish, who devour the minute creatutes in
great quantities. ‘The young fry are gregarious and
often swam up the creek in a large shoal in front of
the dingy, passing from salt to fresh water in a few
minutes without any appatent discomfort. On the
hulk there was an oil engine used for driving the
propellers of the rearing tanks, and the cooling water
was discharged through a pipe just under the
surface at considerably over blood heat; the fry
used to crowd round this flow of hot water, jostling
and pushing each other into a solid mass, and it
was amusing to see them trying to keep in the warm
zone. If disturbed, the fry would scatter, but would
soon come upstream again to their hot bath,
although there was often a current of anything up to
six miles an hour.

Mullet have been credited with intelligence in
addition to their good table manners, and instances
are recorded whete their actions seemed to indicate
fidelity to their kind. If surtounded by a net, the
fish will throw themselves over the head-ropes in
order to escape, and in the Mediterranean this trait
is so well known that the nets are provided with
flaps, supported by bamboos, which float on the
surface and prevent such escape. This is not,
however, altogether a proof of intelligence, for small
mullet will also attempt to jump over the net when
they could more easily swim through any of the
meshes. Day quotes an occurrence at Mevagissey,
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where a shoal of mullet entered the harbour and
wete trapped in by nets: “ The fish first tried to
jump out, but a net was raised to bar that route.
The water was very clear, and the fish were seen to
swim round and round, to try to find an exit. Next
they attempted to get under the foot-rope, and at
last one made a push and became meshed. When
this was done, another came and lay down beside
it, and nothing could drive it away ; in short, all
escaped but these two.” The grey mullet, like the
bass, has a prickly dorsal fin, but in the former the
fin has four spines, while in the latter it has eight ;
the two fish, though similar in appearance, need not
therefore be confused.

THE PLAICE

Pride turns its Head. As an example of a typical
sea (food) fish the plaice is interesting, especially
as in eatly life it undergoes a curious metamorphosis
—from a perfectly symmetrical, round fish, with
an eye on each side of its head, to a flat fish with
both eyes on one side.

In the case of the plaice, like practically all the
important food fishes, there is no parental care of
the young in any degree; the eggs being shed
broadcast in the water and floating helplessly, at
the mercy of wind and tide and enemy, during the
period of incubation and infancy.

The plaice ranks high in importance from the
economic standpoint, being only exceeded by the
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haddock, cod, and herring, and persists in spite of
intensive fishing on the grounds which it frequents.

The plaice spawns in the winter months, and the
main breeding grounds have been located by count-
ing the number of eggs taken in the plankton nets
at various stations. The eggs float in midwater
and form part of the plankton or drifting animal
and vegetable life which is the basis of the sea food
supply. By wusing special nets for examining
specified areas of water the number of eggs of the
different fishes can be ascertained and compared,
and in that way the main spawning areas can be
defined.

This particular branch of research work is often
very unpleasant, because both cod and plaice spawn
in winter months, and manipulation of plankton
nets and their catches then is a cold, wet job.

The eggs of the plaice float in midwater until
hatched, and this period extends over from ten
days to a fortnight according to temperature.

When the egg is burst open and the young fish
emerges, it subsists on the yolk-sac at first until
its mouth is open and functioning, when the fish
commences to feed upon diatoms and minute
crustaceans. By the time the yolk-sac is absorbed
the young fish is able to secure its own food, and
at this stage is of a normal shape and appearance,
the eyes being opposite each other—one on each
side of the head.

As the fish gets larger and deeper the left eye
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FROM A ROUND TO A FLAT FISH
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begins to move towatds the top of the head, where
it eventually atrives, and finishes up alongside the
right eye.

Whilst this change is taking place the young
fish has been altering its mode of swimming. First
it swims upright, but as the left eye moves upwards
the fish’s body is tilted so that the eyes are always
in a horizontal position.

By the time that the change is complete the young
fish has taken up its position on the bottom, and
is about  inch long. It is still transparent, and
only the eyes and black pigments are visible, but
the right (now upper) side quickly produces colour-
ing matter to render it similar to its surroundings
and less conspicuous than the milky white of the
growing flesh.

Young plaice are much esteemed as food by
other bottom feeders, and their ability to assimilate
the general colouring of their surroundings is their
chief means of escaping the attention of their
enemies.

Viewed against a white background, the mottled
browns and greys of a flat fish are quite conspicuous,
but on sandy or muddy ground, when with a few
undulating movements of body and tail they can
partly cover themselves, the markings merge im-
perceptibly into the general effect.

Watching young flat fish on the sandy bottom
of an aquarium tank, one can often first distinguish
large stalk-eyes well above the sand, especially as
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these eyes move in jerks, and it is surprising to see
a small, round, black object on the sand suddenly
rotate a quarter turn! A closer look will reveal
the outline of the dorsal fins, and probably the pec-
toral fins, and by that time the whole fish may have
revealed itself by one of its characteristic undulating
movements.

It is not until about 4 or 5 inches long that the
plaice gets its red spots, and unless these are merely
for “swank,” it is difficult to account for them.
As we shall see in a later chapter, light fades away
rapidly in the sea water, and adult plaice live nor-
mally at a depth beyond where the red rays can
penetrate or emerge.

The blue-green of salt water is a most efficient
filter of the warmer colours, and red is the first to
go. A simple experiment with a piece of tinted
glass and a magazine cover will demonstrate that,
and one wonders what is the object of the plaice’s
red spots. Perhaps it is pride in the coming of
these that turned its head! A perpetual effort to
look round on to one’s back would in time pet-
manently affect the eyes !

There is a fish which is taken in quite deep water
off the Norwegian and Icelandic coasts, known as
the Norway haddock, which is bright scarlet,
although living in a depth where all light is prac-
tically absent. One can only accept the scientist’s
suggestion that this bright colouring is just an
outward manifestation of some inward change in
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the fish, and is of no valuetoit. Thereis an analogy
here with the scatlet creepers of autumn—the
colouring matter being of no use to the plant.

The plaice is a bottom feeder, making its meals
of animals that live on the sea floor, especially cet-
tain kinds of shell-fish. Its migrations in the early
stages follow the prevailing southward drift of the
southern North Sea towatds the shallow nurseries
in the sandy-bottomed regions of the coast of
Holland.

Growing in size and strength, the fish become
more independent, and while some remain within
a comparatively restricted area, others roam far
and wide in search of better pastures. This has
been established by marking a great number of live
fish and returning them to the sea, as will be de-
scribed later.

Most of the flat fishes have the right side upper-
most, but there are exceptions, such as the Top-
knot, which has turned the other way, and has its
left side uppermost.

That curious fish, the John Dory, which appears
on the cover of this book, seems continually to be
inclined to join the flat fishes, for it swims with a
decided “list,” and never seems at all stable; the
facial expression would lead one to think that it is
annoyed at not being able toswim in a “ sober ”
way, but although unfortunate in that respect the
John Dory has had many legends written about it,
especially about the black * finger-marks > on each
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side of its head. One writer declates that the John
Dory is the fish that St. Peter caught at Gennesaret
and marked with his thumb as he recovered the
tribute money, and there ate other stories of a similar
nature.

The John Doty can at least claim to be known by
its eccentricities |

BirtH CERTIFICATES

The scales of many fishes carry records of their
age, as well as of their rate of growth, their good
or bad feeding seasons, and even (as, for instance,
in the case of the salmon) their migrations. The
science of scale reading has made great strides
during the last twenty years, and the understand-
ing of the fishes’ own records is of immense value
to those concerned in fishery research. Not only
our own marine laboratories, but those of other
nations, employ scale examination in their efforts
to increase their knowledge of the growth and
movements of the more important food fishes.
It is open, however, to anyone with simple appar-
atus and with very little trouble to find interest
and profit in trying to elucidate the life history of
a fish as written by the fish itself, and I will en-
deavour to show how it can be done quite simply.
Scales vary a good deal in size and shape, but
the growth is always from the centre outwards ;
in some cases the scales are completely embedded
in the skin or the flesh, while in many others only
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I. SCALE OF A YOUNG GRAYLING

Wejirht, 10} ounces ; length, 11}

inches , age one and a half years
2. SCALE OF AN EEL

Weight, 9 pounds; length, 40
inches (See fage 24)

3. SCALE OF A SMALL TROUT SIX

MONTHS OLD
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a small portion is exposed, the remainder being
hidden under others, like tiles on a house toof ; the
eel scale on Plate VI is in the first category, and the
grayling in the second ; the lower (darker) portion
of the grayling specimen being that which is ex-
posed, and it will be seen that the ring markings
have been partially erased by the friction of the
water.

When the young fish has reached the “fry”
stage, after the yolk-sac has been absorbed, the
scales begin to appear as minute deposits in pockets
in the skin, and very soon the whole body is
covered with these embryo scales. As the fish
grows the expanding flesh has to be protected, but
instead of additional scales being produced each
original one is enlarged by rings round the outside
edge ; these rings being the margins of extremely
thin layers on the under-side of the scale, each
such layer being a shade larger than the preceding
one. The smallest figure on Plate VI shows the
scale of a small trout just about six months old ; the
centre space is the original scale, and the concentric
rings record the subsequent growth. During the
summer months, or that period when feeding is
best and most abundant, the general growth is
correspondingly rapid, and the rings on the scale
wider apart than in the winter, or period of food
restriction, when the band of closer rings is formed,
or there is a more or less complete cessation in the
progress—i.e., the winter check. Here is another

3
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example of that wonderful rhythm of life that gives
us night and day, summer and winter, a time to
grow and a time to cease from growing, a time to
feast and a time to fast, a time of plenty and a time
of scarcity, a time to get and a time to lose. A
close analogy to the fish’s scale will be found in the
concentric rings of a tree trunk, the quicker growth
of the summer making a distinct contrast with the
slower progtess in winter. The marking on the
eel scale differs a little in detail because the rings
are not continuous, being made up of separate
“tiles,” but the winter checks are there quite
plainly, and although this scale is only about
1% inch long, it records eight years’ river
life, to which must be added the two to three
years spent by the fish in its sea journey to our
shores, because the eels do not begin to grow scales
until they come into fresh water. This early sea
life is recorded on the otolith or ear bones, and
although in the elver these are very small and
difficult to find, a skilful and persevering friend of
mine succeeded in securing one which, when mag-
nified, showed two and a half years’ growth.

The life history of the salmon will be described
in a later chapter, but I recommend the beginner
to start with a salmon scale, because that fish has
very marked changes in its career, and these show
up clearly on its scale record. If possible, pick the
scales from the shoulder of the fish with a pair of
forceps, and if not wanted immediately put them in



PERSONALITY UNDER WATER 35

a folded piece of stout paper so that they may not
curl up. Wash two or three in clean water, and
if you can remove the thin film from the outside
with a sharp knife so much the better, although
this is not necessary to begin with ; wipe with the
corner of a handkerchief, and then rinse again to
make sure that there is nothing adhering ; place
between two glass slips while still wet, and put
aside with a small weight on top for a few hours to
dry out. Bind with a piece of gummed paper,
on which write particulars of the fish, its weight,
length, sex, etc., and your specimen will keep
indefinitely. When examining a specimen look
first for the centre, and do not be surprised if you
find that imperfect, because salmon are liable to
lose a number of scales in the course of their
journeyings, sometimes on stones or rocks and in
the struggles on the spawning beds; such lost
scales are replaced by new ones, but these cannot
show the early growth, and the space left by the
lost scale is filled in by new matter having no
markings. The specimen on Plate IX will serve as
a model, though only a small proportion of scales
reveal a spawning mark, not many escaping all the
dangers of a long sojourn in the river and survive
to spawn a second time. In distinguishing the
winter bands it often helps to look for them along
the “ shoulder ”” of the scale—i.e., where the lines
merge into the smooth portion at the bottom of
the scale.
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Oroliths. In some fish, notably the plaice, it is
much easier to read the yearly growth on the otolith,
or ear-bone, than on the scales, and the results are
equally reliable. It is doubtful if fish ““hear” at
all in the ordinary sense of the term, and certainly
they have no visible ears, but the otoliths probably

serve as dampers on the waves set up by disturb-
ances from the outside, and so are of use in bal-
ancing and orienting the fish ; they lie, one above
the other, just behind the brain, and can be found
in the following manner: Lay the fish on a board ot
table and make a cut right through the head with a
strong and sharp knife, as shown on this drawing,
just grazing the eye that is furthest from the mouth
and the last tubercles on the gill cover. The exact
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THE OTOLITH OF A PLAICE
OTOLITHS OF HADDOCK, WHITING, AND COD
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position of the otoliths is marked on the drawing
by a dotted line enclosing a “ X ”; in a plaice of
filleting size they will resemble lemon-pips in shape
and appearance, but are brittle and easily broken.
If an otolith is held up between finger and thumb
to a strong light the alternate light and dark zones
can be distinguished, and each pair marks a yeat’s
growth. As plaice spawn in the winter, the light
centre is the first summer’s feeding and the dark
zone the first winter. The practical application of
this knowledge regarding the plaice will be de-
scribed in a later chapter

Otoliths vary greatly in shape and size; those
of the cod, for instance, being large, and those of
the salmon very small in comparison. If you want
to make sure that the fish which appears with its
tail in its mouth when served on the dinner table
(strictly speaking, the tail is through the eye) is-
really a whiting, examine the otolith; if that is
about £ inch long and pointed you have got
the right thing, but if the otolith is short and
stubby, or if it has a fluted edge, you are having
a substitute, though a harmless one.

THE EErL

The story of the eel is nearly as far advanced as
that of the salmon, and the discovery of the exact
spot which could be called the eel’s home would
bting our knowledge of both fishes about level.

But up to the present, and in spite of a great deal
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of careful and painstaking investigation, extending
over many years, the home of the eels has not
yet been located. It lies somewhere west of the
Azores, perhaps even in the Sargasso Sea, possibly
at a considerable depth, and quite certainly covers
a considerable area.

The story as we know it begins with the Lepto-
cephalus, as they are called—tiny leaf-shaped crea-
tures of a few weeks old, coming up towards the
surface of the sea to begin their marvellous jour-
neying. They have been traced in different stages
and in different regions, and appear to come on the
track of the great Atlantic Drift. When a year
old they ate about 2} to 3 inches in length by
£ inch in depth, but very thin and almost trans-
parent, the only colour pigment being in the eyes.
I have on my desk now some specimens of
these oddly shaped little cteatures, and when I
think of their great 2,000-mile sea voyage I wonder
at it all, and the thought comes that these southern
seas must still be charged with the spirit that drove
Columbus forward on his seemingly endless quest.
You remember the poet’s version :

“Behind him lay the gray Azores,

Behind the gates of Hercules;

Before him not the ghost of shotes,
Before him only shoreless seas.

The good mate said, * Now must we pray,
For lol the very stars are gone,

Brave Admir’l, speak, what shall I say ?’

¢ Why say, Sail on, sail on, and onl’”
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And so our little elvers sail on, and on, until they
reach our own seas. Here they seem to pause not
only in their journey, but in their feeding, for the
leaf-shape, which was perfect for their sea journey,
is inconvenient for the rivers and streams which
are their objective now. And so their shape
changes and their bodies contract, colour pigment
appears, and the beginning of the scale armour, and
the hosts of elvers ascend our rivers as thin, round,
slatey-coloured, little wriggling things, so numer-
ous and so closely compacted as often to make the
bottom of the water appear to be black. Many
years ago now, when quite 2 wee laddie in a Scottish
town, I used to join in the *“ eelie ” season just as
I did in the “top ” or *“ marble > seasons as they
came round. For four or six weeks in the spring
one could have great fun in wading barefoot in the
burn and scooping up the little eels (so numerous
were they) in the hollow of one’s hands. There
were certain ceremonies to be performed, too;
one took the form of reciting a doggerel verse to
the captives, of which I only now recall two lines :

‘“ Eelie, eelie, tie a knot,
And I’ll let you in the water float,”

Those who failed to wriggle sufficiently to justify
this offer went into our pockets for later use in con-
junction with the necks of other boys sitting in
front of us at school (if, as has happened, we hadn’t
forgotten all about schooll), or with tempting
letter-boxes and such-like receptacles, though we
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couldn’t wait to see and hear the results should
a nervous person happen to find these additions to
his mail.

In some rivers, notably the Severn, the elver
migration is so great that for a few weeks many
men and women make a living by catching the
elvers in curiously shaped nets made of willows
and coarse canvas, filling pails and taking them up
to the ““ farm,” where the elvers are sorted, weighed
in thousands, packed in shallow boxes with some
ice, wrapped in cotton-wool, sealed up, and sent in
all directions for turning out alive into ponds and
lakes. Hundreds of such boxes go to Holland and
other European countries every year from the
Severn.

But all this time the elvers are wriggling their
way up-stream, up appatently impossible falls and
obstacles until they find a place to their liking.
Here they settle down to develop and grow, eating
voraciously and with little discrimination, often
denuding the stream of other fish by devouring their
spawn and young ; here they stay until the call of
maturity makes them prepare to return home. It
is not age or growth or size, for some eels are found
on their homeward journey when comparatively
small and young, while others are much bigger and
older. But when this compelling call of maturity
comes it will not be denied, and the eels change
colour, their eyes enlarge (sign of preparation for
deep-sea swimming), and they turn back to the
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sea. Down, down stream they go, sometimes even
crossing from one piece of water to another over
a wet meadow (I have seen them, and write of what
I know), undeterred by anything short of sheer
physical impossibility. Down to the larger rivers,
out to the estuaries, past the harbours, away back
those thousands of miles to their home. There the
eels from all the seas and rivers assemble—from the
Baltic and from the Mediterranean, from the Tay
and from the Tiber, from the St. Lawrence and from
the Nile—there they meet, there they mate, and
there they die, for they never come back; and from
there will emerge again another great host to con-

tinue the unending cycle. How can these things
be ?






CHAPTER 1II
THE SALMON : KING OF GAME FISHES

Or all the finny inhabitants of our waters the salmon
is probably the most highly estcemed. In sym-
metry of form, in the brilliance of its silvery armout,
in dash and grace of movement, and, above all, in
the supreme excellence of its richly tinted flesh, the
salmon has no peer.

The amazing story of its migrations, its indomit-
able perseverance in overcoming obstacles to its
progress, its high economic value, and its fine
sporting qualities, all combine in the salmon’s
claim to royal status among fishes.

From the point of view of food production for
man the salmon has few rivals. The young fish
migrate to sea when only a few inches in length ;
they find food in the sea in such abundance that
after one year’s sojourn the smolt of 2 or 3
ounces will have become the grilse of as many
pounds ; whilst after two or three years in the sea
the smolts will have reached maturity and may
weigh up to 40 pounds or even more.  The feed-
ing of the young salmon in the sea costs us nothing,
the rivers provide free transport, and all that man
need do to ensure such a rich return is to consetve
our priceless rivers and water-ways and to keep

43
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them sufficiently clean and pure, so that fish may
ascend them to the breeding grounds, and so that
the young fish may get back to the great feeding
realms of the sea.

Unfortunately, however, in this industrial age
many of our beautiful rivers and streams have
become nothing mote or less than open sewers in
which no fish can live. Some of this deadly pollu-
tion is, no doubt, unavoidable, but much of it
could, and should, be prevented. We do not
allow citizens promiscuously to dump refuse in
the street (where, after all, it can be dealt with
without spreading the nuisance far), but a running
stream seems often to be considered a natural re-
ceptacle for any kind of filth, and such an outlet
for refuse spreads pollution far and wide.

Many rivers are seriously overnetted, so that the
potential breeding stock is depleted, immediate
gain having a stronger claim than prospective pros-
perity. Salmon ascend the river to propagate
their species, and dead fish cannot do that.

In many districts poaching is still rife, especially
in the winter on the spawning beds ; and what in-
sensate folly it is to take fish then! After evading
all the obstacles of coastal and river netting, over-
coming weirs and watetfalls, battling against floods
and impure watet, the fish, having reached their
objective, are almost certain reproducers of their
species, while their food value then is at its very
lowest.
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Is it any wonder, then, that fresh salmon is dear
to buy ? And even at “ fresh salmon  prices it is
economically as cheap as cod-fish, because the nutri-
tive value of salmon flesh is far higher than that of
cod, and the amount of offal or waste much lowert.

But even with all these handicaps our country
produces annually more native salmon than all the
European countries put together ; and with proper
attention and conservation the present yield can
be greatly increased. One has only to consider the
record for the last twenty years or so of such rivers
as the Herefordshire Wye to realise the enormous
value, not only to anglers, but to the whole com-
munity, of the wise policy pursued in such cases.

It is scarcely to be hoped for that salmon will ever
again be able to ascend the Thames and other great
rivers running through large industrial areas, unless
some wonderful means can be devised for assisting
the fish over or under the barrier of poisoned water
inseparable from proximity to great cities, but it is
not too much to hope that the insidious growth of
pollution in other rivers may be checked before it
is too late, else there will soon be many districts
where the only salmon to be seen will be those that
come from happier lands, where “they eat what
they can and ‘ can’ what they can’t |

The habitat of the Atlantic salmon lies along the
northern edge of the Atlantic Drift. In one bay
on the eastern coast of America salmon are still
found : they ate common in Capadian bays and
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rivers, and as far north as Labrador; occasionally
they are found in Greenland watets, and the rivers
of Iceland hold them. There are no salmon in the
Mediterranean, but they frequent the coast of
Portugal, Spain, France, Denmatk, and Holland ;
they enter the Baltic, and all along the coast of
Notway as fat as the frozen seas of the far Notth.

Our homeland is most fortunately situated, having
rivers running into the sea in all directions, to tempt
the salmon to ascend and breed in them.

Our coast-lines, measured without reference to
small details, are equal in their aggregate length to
the combined coast-lines of France, Belgium, Hol-
land, Denmatrk, and Germany, and in the number
and suitability for salmon of rivers running into the
sea our islands are unequalled.

We know very little of where the fish go in the
sea, but obviously they must have crossed the Atlan-
tic at some time, and, occasionally, marked fish are
caught which have made considerable journeys.

Many books have been written about salmon, and
there is still much controversy upon vital points in
the fish’s life history; but a great deal has been
decided definitely by scientific research, and the
following brief sketch is based upon the results of
exact investigation.

A great step forward in our knowledge of the
subject was possible when, about twenty yeats ago,
a patient and painstaking Scottish investigator pub-
lished the results of his labours in a letter to the
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Field, setting out how he was able to read the main
facts of the salmon’s history on its scales.

Curiously enough, the inventor of the microscope
many genetations eatlier had used the scale of a
catp in some of his expetiments, and made a shrewd
guess at the connection between the rings marked
on the scale and the fish’s age ; but he did not putsue
the matter further, and it seems to have been for-
gotten until the publication of Mr. Johnston’s letter
in the Fie/d. Since then many able investigatots,
notable amongst them Mr. J. A. Hutton (to whom I
am indebted for the fine photographs illustrating
this paper), have proved the accuracy of Mr. John-
ston’s deductions, and in doing so settled some
long-standing controversies.

The salmon’s life is spent partly in the sea and
partly in the river: the two chief adventures are
first a feeding migration from river to sea as
smolts, and then a spawning migration from sea to
river as adult salmon.

Salmon return from the sea to fresh water for
the purpose of propagating their species, because
the spawn cannot live in salt water. 'This journey
is usually a2 homeward one in a very real sense, for
it has been proved that in a large percentage of
cases the fish return to the river in which they spent
their early days. This desire to return to their
original haunts at breeding time is a general tendency
in animals, and familiar examples will readily come
to mind. An unusual one was brought to my



48 THE ROMANCE OF FISH LIFE

notice by a Scottish farmer, who gave me instances
of sheep leaving their flocks and wandering back
many miles to the hillside whete they spent their
eatly life, even skirting towns on the way. Marked
swallows have becn traced returning to the nests
in which they were hatched the previous year, and
the homing instincts of domestic animals are well
known to most of us; but none of these examples
lessen the mystery of the salmon’s return after a
sojourn in the sea, where there are no landmarks.
How they do this is beyond our knowledge, and
we must credit the fish with a sense or senses
of which we know little or nothing. Where the
salmon go in the sea is likewise unknown, for there
are very few instances of their being taken in the
trawl nets. It may be that salmon, being fast
swimmers, can escape from the slow-moving trawl,
but it is more probable that they are not bottom
feeders, and that their movements are largely in-
fluenced by their food supply, which consists mainly
of herrings, prawns, shrimps, etc.

This homing habit of the salmon has been proved
beyond doubt by marking the smolts before they-
descended to the sea, sometimes by a small piece
of fine silver wite secured in the back fin, and some-
times by cutting one of the fins or removing it
altogether. In succeeding years the adult fish were
taken in substantial numbers in the same river, with
the marks still there to prove their origin. Of
course, there are wanderers who occasionally make
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long journeys (a sea-trout marked in the Tweed
was recently recaptured in Danish waters in the
Baltic), but it is certain that the majority of return-
ing fish were bred in the rivers to which they come
back to carry on the most fundamental thing in life
—the propagation of their species.

On leaving the deeper waters of the sea, salmon
appear to move along the shallow coastal area for
some time before entering the river, either in search
of their own rivers or to accustom themselves
gradually to the change from salt to fresh water.
In these shallower waters the salmon appear to
cease hunting for food, and their existence from
then on to the time of their return to the sea after
spawning is solely dependent for nourishment on
the oil and fat, etc., stored in their own bodies.

Some anglers will not agree with me in this, and
will give instances in their own expetience of salmon
taking flies, prawns, worms, etc., evidently for food.
Here, however, it will be well to keep to general
principles, for although salmon will take a tempting
morsel of food when such is offered, they follow
a rule very common amongst fishes—i.e., that of
abstaining from so/id food during spawning time.
When I first fished for salmon I had access to a pool
where it was possible, sometimes, to get an autumn
fish on a frosty morning (if you got up early enough
to forestall the other fellow) with a big bunch of
worms. I used to be very puzzled by the chewed-
up condition of the worms when I retrieved them

4
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after fishing the pool right out. I believe now that
the fish had chewed the worms to secure the juices
without swallowing the solid matter. In this con-
nection I might instance the plaice, in which the
ova sometimes grows to a weight equal to that of
the whole fish, and a bulk which quite precludes the
swallowing of small molluscs, etc., which form the
normal food of the species. If a plaice were to
continue normal feeding during spawning time,
irreparable injury to the fish would result.

In the case of the salmon there are also certain
physical changes which are now accepted as con-
clusive that these fish cease to feed normally in
fresh water. It is also obvious that their normal
food is not available in sufficient quantity in the
rivers.

The up-stream journey is hazardous, for if the
nets have been safely evaded there are still the
anglers, the otters, weirs, traps, and waterfalls to
be surmounted before the ideal spawning ground is
reached.

The leaping abilities of salmon are well known;
indeed, the very name of the fish means leaper, and
there can be few more beautiful animal actions to
be seen anywhere than that of a salmon surmounting
a fall. It is no mean feat for a heavy animal to
project itself three or four times its own length into
the air, but the salmon does it time after time until,
having judged the position accurately, it manages
to get over the top, and so on to its destination.
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Having at last found suitable conditions—running
water not too deep and a gravelly bottom—the fish
drop back to the nearest pool where they can rest
and conserve their energies for the actual spawning
operations.

Sometimes this period of waiting may be pro-
longed, for although spawning generally takes place
in late autumn, the fish may have entered the river
quite eatly in the spring. In such cases they are
very different in appearance from what they were at
the beginning of their journey, the silvery hue
having given place to a reddish or chocolate
colour, and a general deterioration having become
manifest. ‘The male fish frequently develop an ex-
tension of the lower jaw into a kind of blunt hook,
sometimes so long that it pushes up the skin on
top of the upper jaw from the inside. The pur-
pose of this hook is obscure, and it would seem to
be just a manifestation of the physical changes
taking place in the fish itself. Sometimes in the
course of the fighting in which the males indulge
on the spawning beds one fish will seize another
by the tail and try to drown it by dragging it up-
stteam : the hook on the lower jaw is useful in
such an exploit, as it adds greatly to the grip, like
the thumb on one’s hand. The long stay in fresh
water and abstinence from food naturally lead to
loss of weight and to general lowering of tone :
even the teeth do not escape, but become slack and
are frequently lost.
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Anyone who has fished for salmon in the eatly
spring knows the annoyance of finding his flies
damaged and torn by the teeth of mending kelts
(as the spent fish are called), and it is probable that
part of the recuperating process which the fish goes
through before descending to the sea is the repro-
duction of a new set of teeth.

When ready to commence spawning operations
the fish move forward to the place selected, the
female in front, with one or more males in attend-
ance : she has the hard work to do; they spend
much of their time and energy in fighting each
other. With strong, undulating movements of
her body and tail, while lymg_on her side, the fish
scoops out a hollow trench in the gravel, and then,
tising to the surface, she extrudes a quantity « of eggs,
ﬁmcmma zone of watet
chargecT with the fertﬂmmg_clcment The process is
repeated at intervals extending over some days or
even weeks, until the whole of the ova has been
shed. The number of eggs so produced is about
8oo per pound of the fish’s weight, so that a 2o-
pound salmon will lay about 16,000 eggs, though,
as will be seen, only a very small percentage come
to maturity. Even while the eggs are being de-
posited there will be hungty trout and eels lurking
around to make 2 meal of them, and gulls and terns
will snap up large numbers. Those that are duly
fertilised and covered amongst the gravel are liable
to be disturbed and washed away by a new pair of
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spawning fish which may have chosen the same spot
soon after the first pair have left. Heavy floods
may destroy the whole bed, or the reverse may
happen and the tiver shrink so much that the beds
are exposed to the destroying effects of drought or
frost. Small cause for wonder that probably not
more than 5 per cent. of the eggs laid ever hatch out.
The adult fish, kelts, are now exhausted and
emaciated, with scarcely enough strength or energy
left to set about finding their way back to the sea
again: many of them, especially the males, die
soon after spawning, and a number are so weak that
they fall easy victims to the attacks of eels and other
predatory water animals. Return to the sea is slow,
and not infrequently the mending fish will remain
in the estuaties, sometimes running up the river a
little way, and sometimes going down to the sea
temporarily, apparently not content to take the
plunge into a marine life again until quite fit for it.
Once back to the happy hunting grounds of the
sea, the fish quickly put on flesh again and to a
large extent recover their first fine condition.
The eggs at first are about } inch in diameter,
round, and of a reddjsh hue, due to the presence of
oily matter of a pink tint scattered through the ball
of yolk. After fertilisation the eggs rapidly toughen
and will withstand considerable pressure, as the
skin becomes strong and resistant ; experiments
have shown that a weight of 5 pounds may be
placed on a salmon’s egg before it is crushed.
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The next sign of development is the appearance
of round black spots showing through the trans-
lucent skin ; these are the eyes of the embtyos, and
at this stage they are known as eyed ova. In many
fish the eyes develop very quickly, and that would
seem to be a kind of compensation for the absence
of parental care. The first necessity of a newly
hatched salmon is security, and its first conscious
movement a wriggling into a dark corner between
the stones.

Early in spring—the dates vary according to
general conditions of water and temperature—the
embryo salmon are ready to burst their thin shells,
and emerge as tiny, feeble, almost transparent
creatures, scatcely recognisable as fish at all ; their
movements are clumsy on account of the yolk-sac,
which remains attached to them and contains the
food necessary for their subsistence until they are
strong enough to use their mouths and hunt for
food. As the little alevins become stronger they
gain freedom of movement, and with the complete
absorption of the clumsy yolk-sac they gain sym-
metry and become very quick in darting about here
and there in search of minute atoms of food.
Between the hatching time and this “fry > stage
the young fish lead a very secluded existence, being
under no necessity to leave their hiding places,
seeing that food is already provided ; and probably
this period is one of the safest in their whole life,
though doubtless a few venturesome ones get
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snapped up when they emerge from their shelter
of the stones.

During the “ fry ” stage, which lasts about nine
months, the little fish get their scales and those
bright red spots between dark bars which later
distinguish them as “patr” from young trout.
In the parr stage their appetite increases rapidly,
and they can be seen searching the shallows for any
food that may be available. This is the time when
their enemies take heavy toll, and only their great
agility saves the young fish from extermination :
eels pick them out from under rocks, trout chase
them, young pike are very fond of them, whilst
gulls, herons and cormorants are always on the
look-out for such dainty morsels.

When about a year old some of the parr begin
to prepare for their migration to the sea, and assume
a silvery coating over the scales, a kind of silver-
plated armour for the great adventure. It is
difficult to assign a reason for this change and extra
covering, unless it be protective colouring for their
new environment. It has been suggested that the
silver plating may be a safeguard against the pres-
sure of the water in the open sea, but there is no
evidence that salmon go into very deep water, and
there does not appear to be any scientific basis for
thinking that the thin silver coating on the scales
can neutralise such pressure. Silvery fish are,
however, less conspicuous in the water than
coloured ones, for so long as they are swimming in
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a normal position their silvery sides will merely
reflect the surroundings and the fish will show as
dark, shadowy forms only; when they turn or
twist so as to catch the upper light then, of coutse,
the silver will reflect the light and cause a revealing
flash. I am inclined to think that the silvery con-
dition is a sign that salmon do not live in very
deep water, for all the pelagic sea fish are silvery
(the herring, mackerel, tunny, bass, mullet, etc.),
whereas the demersal fish are black or very
dark (the cod, haddock, halibut, plaice, sole,
etc.).

The migrating young salmon are called smolts,
and on their seaward journey collect into shoals as
if for protection, and they certainly need that.
Many are killed falling down weirs and waterf